Background: Formal international medical programmes (IMPs) represent an evolution away from traditional medical volunteerism, and are based on the foundation of bidirectional exchange of knowledge, experience and organizational expertise. The intent is to develop multidirectional collaborations and local capacity that is resilient in the face of limited resources. Training and accreditation of surgeons continues to be a challenge to IMPs, including the need for mutual recognition of competencies and professional certification. 
Introduction
Healthcare inequities persist around the globe, with critical need for the development of sustainable, long-term solutions for ensuring high-quality and self-sufficient local service delivery, governance, finance, workforce and a durable infrastructure 1 . Efforts involving Academic International Medicine (AIM) to address these needs have exposed important opportunities for improvement that academic institutions, administrative leadership and clinicians can use to prioritize the agenda for change 2 . The value of AIM to academic organizations has been difficult to quantify 3 . Consequently, the relationship between AIM clinicians and their institutions has been somewhat tenuous, requiring continuous dialogue, transparency and a focus on the development of tangible performance metrics 4 . Historical evidence shows limited effectiveness of short-term, one-way, medical missions, thus prompting new initiatives to emerge in which two-way multidisciplinary international medical programmes (IMPs) provide sustainable structural and functional support 5, 6 . Within the IMP model, there exists an acute need for a universally accepted and interchangeable global system of provider education, training and accreditation 7 . Such a system, grounded in predefined core competency and curricular milestones, is within reach; however, implementation will require a great deal of goodwill by all participants and regulatory agencies. The aim of this paper is to describe a logical framework for incremental implementation of an International Medical Training and Credentialling Network (IMTCN) that may serve as a foundation for a constructive dialogue and harmonization of IMP efforts around the globe.
The benefit of meeting half-way
The traditional model of collaboration between low-and middle-income countries (LMICs) and high-income countries (HICs) features an inherent resource gradient. Despite the advent of bidirectional agreements, these disparities are likely to persist, creating an ongoing challenge and potential barrier to mutual efforts. Similar arguments can be made about education, skills acquisition, verification and accreditation. Put simply, the wide variety of expectations at all levels, combined with lack of alignment around training requirements and educational competencies and accreditation, provides an opportunity for improvement. As two-way collaborations mature, it is clear that all stakeholders can benefit from mutually respectful, constructive and collaborative interactions that facilitate the delivery of optimal patient care, regardless of the setting.
The American College of Academic International Medicine (ACAIM) 8 supports the concept of a universal and standard process for training and accrediting international surgeons that is neutral and unbiased. The key is to define what is included in such a training and accreditation programme. Although a simplified, basic framework may seem restrictive to some, yet overly broad to others, it is nevertheless a starting point that could be agreed by multiple parties, and could be expanded later. The implementation of an IMTCN should be based on activities that are either ongoing or being piloted, and should use these efforts to catalyse the process of integration, consensus building and, ultimately, global adoption.
Simultaneous consideration of both LMIC and HIC perspectives is at the centre of an IMP-based two-way programme, and will be critical to the meeting half-way when shaping it. Subsequent sections of this review will discuss both LMIC and HIC perspectives in the optimization of education/training and accreditation of international surgeons.
The LMIC perspective
The discussion begins with the perspective of those parties that stand to be most affected by implementation of more structured IMPs. The arguments revolve around evaluation of advantages and disadvantages 9, 10 . All too often, financial considerations and short-term political agendas introduce uncertainty into already complex and unique social-medical-economic equations 11 . This is compounded by the time and resources needed to accomplish necessary preparatory work and to set appropriate and feasible expectations 12 . The HIC-LMIC relationship is dynamic, characterized by constant evolution, including the desire for LMICs to grow and improve their infrastructure and workforce with the ultimate goal of reaching parity with HICs 13, 14 . Thus, the bilateral relationship should be based on the principle that IMPs are designed to attain global healthcare parity by strengthening existing capacity in a sustainable, and eventually permanent, fashion.
Without adequate preparation, sustainable change can be difficult to implement. For example, the introduction of processes that took an entire generation of HIC physicians to accept and master, such as healthcare quality improvement or structured peer review, may be viewed as intrusive without setting up the proper context 15, 16 . An important aspect of introducing new concepts is the need to identify and support physician-leaders who will serve as champions and change-agents in their institutions 17 . This may also be an effective approach to re-enlist LMIC healthcare professionals who have disengaged from clinical work 18, 19 .
Appropriate cultural and social training, preferably incorporating lectures and immersive approaches, is a key requirement for bilateral or multilateral team interactions 20 . The highly nuanced nature of different cultures, superimposed on the inflexible definitions of HICs or LMICs, may complicate preparation for discussion. The sensitive integration of IMPs should include a team approach, including anthropologists, sociologists, political scientists and other key stakeholders, with the goal of building mutual respect and understanding that will produce the readiness to learn from bilateral circumstances and experiences 20 -22 . Surgeons must maintain patient safety standards that are comparable to those of their parent institutions and professional societies, ensuring that all team members practise within their scope of training. While trainees can be of significant value in enhancing access to care in low-resource areas, the service provided must represent adequate training and upholding of ethical standards 23 .
The most pertinent ethical practices should align with the customs, culture and values of the host communities. Visiting health teams should understand that application of non-local norms may be inappropriate. International surgeons should offer a much broader range of expertise than traditionally employed, such as administration, policy-making, negotiation and research. Targeted solutions to long-term management of surgical diseases, competency-based accreditation, innovation and technology solutions, and sustainable collaboration are priorities 15 .
The HIC perspective
Although many issues will be different when viewed from the HIC perspective, some important commonalities remain. A major concern regarding two-way interactions within IMPs is the risk of brain drain. Although the consequences of emigration are greater for LMICs, surgeons from virtually every country can choose to emigrate for a variety of reasons. For example, the expressed intent to emigrate among medical students in certain HICs may actually be higher than typically seen among LMIC peers 24, 25 .
Reasons for physician migration are generally similar; they include opportunities for greater career satisfaction, recognition and, at times, financial compensation. Understandably, lack of career opportunities and poor physician compensation are more prevalent in LMICs, and these are the primary factors that must be mitigated 26 . A potential intervention could be to strengthen the healthcare systems through provision of material and non-material resources. Programmes that increase physician compensation and also provide non-monetary incentives (such as work-life balance, respect/responsiveness from leadership, presence of a collegial support network) have been shown to be effective in reducing emigration 27 .
Beyond advocacy, a direct role for IMPs could be to support training, career development, physician satisfaction and innovation in LMICs. Approaches for addressing critical issues, such as physician satisfaction, must be evidence-based. Research is needed to identify strategies that help LMICs retain physicians to serve their populations and train others. Physicians from LMICs who emigrate to HICs often engage in organizing charitable donations, arranging medical missions, assisting with training, as well as helping develop clinical and research programmes 28, 29 . IMPs are encouraged to include these physicians, who possess cultural and language skills, and reconnect them with the healthcare system of their country of origin.
There is a perceived lack of recognition of IMP-related academic efforts compared with similar efforts at a parent institution 4 . This can lead to gradual attrition of talented and experienced researchers, who become disillusioned with lack of acknowledgement of their efforts. Initiatives that facilitate accreditation and recognition among international surgeons are an important step. International IMP participants (and governments) should invest in developing talent, including active promotion of international surgery as a career path 28, 30 .
HIC-to-HIC and LMIC-to-LMIC exchanges: a forgotten opportunity?
In the HIC-centred model, the tremendous opportunity to learn from others may be missed. The IMP-based policy encourages multilateral interaction, regardless of resource-based considerations. For an optimized solution to emerge, the entire globe must be engaged and participate actively on an equal footing; change process must be independent of financial bias.
The existing approach can be improved through cooperative educational and development agreements (CEDAs). These can be time-based and delineate responsibilities of participants (such as expectations/deliverables). LMIC participants are aware of their needs for improvement in education and training, and are more likely to benefit from collaborative exchanges involving educational methods, products and concepts 31 . HICs have the means to develop educational programmes that they can share through web-based technologies 32 . Because both LMIC and HIC requirements for effective educational methodologies are similar in many respects, one way to bridge existing gaps is to promote joint development of solutions that can be shared across cloud-based/web platforms 33 . With incremental implementation of CEDAs, it will become evident that not only has the HIC-LMIC relationship devolved or become obsolete, but the dispersal of information may reverse to involve transfer of innovative ideas from LMIC to HIC, resulting in a balanced world for medical education 34 .
Reverse innovation, where HIC participants learn from LMIC surgeons, is an important concept supported by the US National Institutes of Health, and reflects how far international collaboration has evolved 35, 36 . In one recent example, interchangeability of operative experience and mentorship roles facilitated LMIC surgeons to proctor HIC surgeons in a way that satisfied accreditation requirements for both, while incorporating specific educational and competency-based objectives 37 .
Another example is the Visiting Scholars and Research Fellowship Programme described by Asensio 38 . Designed to bring together selected senior residents or fellows from HICs and LMICs for 1-3 years, the programme uses clinical, didactic and research experiences to forge future academic surgeons from around the globe. One prerequisite for participation is a pledge to return to the participant's respective country as an academic, committed to improving patient care, within a strong frame of social conscience.
Most participants have indeed returned as academic surgeons to practise in local university hospitals.
Common threads
Participants from both HICs and LMICs in IMPs have the same goals: high-quality and safe care, for more people, that is readily accessible, affordable, timely and locally sourced. The assurance of recognition of faculty efforts from HICs should provide a stable platform for sustainability and development, while, at the same time, similar resources should be dedicated to reducing physician emigration. Training and accreditation processes should involve input from all stakeholders, with focus on integrated and collaborative approaches 39 . The stakeholders need to identify health disparities; create and implement policies to promote, maintain and improve health outcomes; distribute resources to address inequities; and re-evaluate team efforts, progress and impacts. All members of the global community should be sensitive to these issues, and identify the resources and expertise needed to contribute 40 . Using these key principles, it should be possible for international surgeons to design and implement mechanisms for accreditation.
Framework for training and accreditation of international surgeons
The training of surgeons to work in low-resource settings requires investment in people and local relationships. As the infrastructure develops, and visiting faculty begin to understand the culture and patterns of care, they can become active participants. To achieve the intended impact, and maintain the highest quality of care, participants should be board-certified and appropriately accredited. There should be mutual recognition of accreditation awarded by local, regional and national authorities. A formal approach will ensure that participating trainees are informed, assessed and supervised 41 . International accreditation is a complicated process; different jurisdictions have inherently variable expectations of training and competency. Bilateral accreditation relationships between individual IMP institutional participants need to be constructed. Only after a sufficient number of connections has developed can the international surgical community align and further refine the various core competencies that will become foundational components.
The World Bank has published a summary of the global burden of disease in the third edition of Disease Control Priorities 42 . Within this greater work, Volume 1: Essential Surgery features a listing of surgical disorders from around Have valid board certification in surgery and a local medical licence to practise Obtain additional training for surgeries one does not see or perform routinely Learn about the local healthcare system Be familiar with the local medical-legal system (obtain coverage if applicable) Understand the ethical principles related to working in a low-(or high-) resource environment Learn about the local disease burden and complete a surgical needs assessment (if applicable) Be familiar with the strengths and limitations of local health delivery and hospital infrastructure and processes Build global/public health and surgical systems literacy related to international/global surgery Be familiar with local cultural customs and language the world, ranked according to the societal burden and the ability of surgery to provide effective and economical treatment 42 . In the context of LMICs, this includes an analysis of conditions under which certain surgical procedures (for example inguinal hernia repair) yield the greatest benefit. Although the discussion of operative experience requirements is beyond the scope of this article, it is important to recognize a small number of immutable competencies that will be required by any surgical provider, regardless of the setting or resource availability ( Table 1) . This proposed list could be expanded and widened across a range of bilateral and multilateral IMP-based collaborations.
Training and accreditation of international surgeons must begin with well rounded general surgical education, attaining key competencies as outlined by appropriate regional/national graduate medical education authorities 43 -45 . Beyond the above-referenced non-procedural competencies, certain procedural considerations must be observed by IMPs during the process of determining suitability for independent practice across a broad range of operative procedures. Many of these may be out of the comfort zone for a typical HIC-trained surgeon ( Table 2) . Specific training can be provided to ensure that the surgeons have the required procedural skills, which can be facilitated at either the home institution, the IMP or the hosting institution 16,46 -49 . Once proficiency is determined, a record of acquired skills, as well as any maintenance-of-certification activities, should be available for anyone to view and verify 13,16,46 -52 . One method of facilitating a universal global system of provider accreditation is to use the consensus-based, open-source, blockchain technology 53 . This allows permanent storage of relevant accreditation data and Basic paediatric procedures (applicable to settings without paediatric surgeon coverage) Surgical approaches to thorax and mediastinum Surgical approaches to common head/neck problems (e.g. thyroid nodules, goitre) Basic endoscopy (primarily diagnostic, limited therapeutic applications) Extremity amputations and subsequent management Skin and soft tissue conditions (from laceration repair to excision of skin lesions) Percutaneous drainage procedures (including ultrasound-guided aspiration and drainage catheter placement) Wound debridement and subsequent management *These are intended to supplement existing surgical training and regional board certification requirements, with focus on the core competencies most relevant across diverse geographical and resource settings. Note: The recent trend towards subspecialization creates important gaps in procedural skills and providers. Structured programmes intended to restore proficiency across key procedural areas may be needed to ensure the uniform presence of required knowledge and skills. structured additions to each surgeon's record, as well as stakeholder-controlled access to information based on unique encryption access. Current blockchain technology, especially when augmented with additional protection features, is extremely secure. Because blockchain technology is not proprietary, its implementation would be affordable across all participating locations and providers, and could be linked to other applications (for instance faculty/trainee activity trackers, performance evaluations and basic global electronic medical record) 53 .
Conclusion
International surgery is integral to long-term success and sustainability of IMPs. The authors recognize that unique knowledge, skills, beliefs and attitudes are required within current two-way international surgical engagement. It is therefore proposed that acquisition of predefined skills must be incorporated into existing education and training programmes, that appropriate competency-based accreditation should be introduced, and that multilateral agreements be formalized, building on existing IMP programmes and pilot initiatives. Accreditation of international surgeons should be backed by secure global technology that will offer encryption-based, unique key-enabled sharing of information between providers and institutions. Finally, ACAIM believes that efforts to train and accredit international surgeons should serve the ultimate purpose of developing, implementing and evaluating sustainable programmes that lead to global healthcare parity.
